Thromboxane synthetase inhibitors differentially antagonize thromboxane receptors in vascular smooth muscle.
A number of thromboxane (Tx) synthetase inhibitors have been found to prevent thromboxane release in acute cardiopulmonary disorders. However, little is known about Tx receptor antagonism by these substances. Imidazole, UK-37,248 and pinane thromboxane A2 (PTA2) were tested in isolated perfused cat coronary arteries, spirally cut rabbit pulmonary artery strips, and in rabbit and cat platelets for their ability to antagonize vasoconstrictor and aggregatory effects of a stable Tx agonist, carbocyclic thromboxane A2 (CTA2). Imidazole, at concentrations that completely inhibit thromboxane synthesis, failed to antagonize the vasoconstrictor effects of CTA2 in both systems. UK-37,248, at 10 to 1000 micrograms/ml, failed to inhibit CTA2-induced coronary constriction but at 1 microgram/ml reduced rabbit pulmonary artery constriction by 80 +/- 8% (P less than 0.0005). In comparison, 1 micro M PTA2 completely prevented PTA2-induced constriction in both coronary and pulmonary arteries. PTA2 did not antagonize KCl and angiotensin II responses. In platelets, PTA2 but not UK-37,248 prevented arachidonate induced aggregation in rabbit and cat platelets. Some of the beneficial effects of thromboxane synthetase inhibitors may be associated with thromboxane receptor antagonism. Inhibitors structurally similar to TxA2 appear to have greater thromboxane receptor antagonistic activity. This additional activity may be of importance in therapeutics of coronary and pulmonary disorders.